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Abstract 
Aims: To examine predictors of self-harm, especially substance use and psychological distress, in 
an Australian adult general population sample. 
Design: Sequential-cohort design with follow-up every four years. 
Setting: Australian general population. 
Participants: A random sample of adults aged 20-24 and 40-44 years (at baseline) living in and 
around the Australian Capital Territory. 
Measurements: Self-report survey including items on four common forms of self-harm. 
Psychological distress was indexed by the combined Goldberg Anxiety and Depression scale 
scores and alcohol problems by the Alcohol Use Disorders Identification Test (AUDIT). 
Findings: 4,160 people (84% of baseline) were re-interviewed at eight years: 4126 reported their 
self-harm status. Past year self-harm was reported by 8.2% (95% CI 7.4-9.0%) of participants 
(males: 9.3% (8.0-10.6%), females: 7.3% (6.2-8.4%)). Several forms of substance use – smoking 
(odds ratio = 1.52), marijuana use (odds ratio = 1.77), and drinking alcohol at a level likely to 
cause dependence (AUDIT score > 20) (odds ratio = 2.08) – were independently predictive of past 
year self-harm. Additional key risk factors for self-harm in the past year were childhood sexual 
abuse by a parent (odds ratio = 3.07), bisexual orientation (odds ratio = 2.65), younger age (odds 
ratio = 2.23) and male gender (odds ratio = 1.86). Other independent predictors were years of 
education, adverse life events, psychological distress and financial strain. 
Conclusions: Self-harm in young and middle-aged adults appears to be associated with current 
smoking, marijuana and “dependent” alcohol use. Other independent predictors include younger 
age, male gender, bisexual orientation, financial strain, education level, psychological distress, 
adverse life events and sexual abuse by a parent.  
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Introduction 
Self-harm is a broad term encompassing a wide variety of behaviours, including intentional 
self-injury directly resulting in tissue damage (cutting, scratching, burning, biting, hitting, etc.), 
and indirectly harmful or risky behaviours (starving, binge eating, refusal of medical treatment, 
unprotected sex with multiple partners and other forms of excessive risk taking) (1, 2). For the 
purposes of this paper, a consistent terminology and definition was adopted, based on previously 
published reviews (3-5). The term self-harm (SH) is used here to refer to all non-suicidal self-
injury that is not a form of culturally accepted body modification (6, 7). 
Self-cutting is typically the most commonly reported form of SH in both clinical and non-
clinical populations (8-10), occurring in up to 97% of individuals who self-harm (11). Banging the 
head and limbs (self-battery) (11-13), and taking an overdose of medication  (14-16) are also 
commonly reprorted forms of SH. 
The onset of self-harm is typically reported as occurring in adolescence (17, 18); 
consequently the great majority of non-clinical self-harm research utilises school or university 
based samples. Such samples are likely to be less representative of the general population than 
randomly selected community samples (19), limiting the generalisability of findings. 
Evidence shows that most cases of self-harm are not reported to healthcare professionals, 
thus for the most part remain “hidden”. Among an Australian general population sample, Martin et 
al. (20) found that only 31.6% of self-harmers asked for help and just 14.3% received medical 
treatment. Research conducted with adolescent and university samples also shows that few 
individuals who self-harm seek medical assistance. A survey conducted across 41 schools in 
England found that only 12.6% of self-harm cases led to hospital presentation (21). In the Child 
and Adolescent Self-harm in Europe (CASE) study, only 12.4% of recent self-harm episodes 
presented to hospital (22). These findings suggest that research on self-harm that examines only 
individuals who present to hospital will fail to capture the majority of cases in the general 
population. 
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Significant relationships between substance use and self-harm have been found in clinical 
populations. For instance, among a sample of psychiatric inpatients in Finland (23) nicotine 
dependence in females was associated with a significantly greater risk of self-mutilation. In a 
juvenile correctional facility in the United States, those who engaged in self-mutilation were 
significantly more likely to have a history of illicit drug use than non-self-mutilators (24). Similar 
findings have been made in non-clinical samples, such as in a population sample of Australian 
women (25) and a birth cohort of Finnish males (26). 
This study examines whether substance use and a range of other mood and lifestyle variables 
are predictive of self-harm in a random sample of Australian adults. Instead of using a student 
sample, this study utilises a representative adult sample drawn from the electoral roll (27). Positive 
associations between self-harm and substance use, negative affect and adverse life experiences are 
well supported in the literature (4, 25, 26, 28, 29), but only one other study has examined 
associations between self-harm and these factors in a representative Australian adult general 
population sample (20).  
Method 
The sample was from the Personality and Total Health (PATH) Through Life project, a large 
community survey of the health and well-being of people who live in the Australian Capital 
Territory (ACT) and in the neighbouring town of Queanbeyan, New South Wales. The original 
focus of the project was to investigate interrelationships over time between the three domains of 
depression and anxiety, substance use, and, cognitive ability and dementia (27). The study began 
in 1999 with the cohorts re-interviewed every four years. Wave 1 interviews were conducted in 
1999-2002, wave 2 in 2003-2006 and wave 3 in 2007-2010. 
Participants. There are three age cohorts in the PATH study; aged 20–24 (20s, n=2404), 40–
44 (40s, n=2530) and 60–64 years (60s, n=2551) at baseline. The sample was randomly drawn 
from the electoral rolls of the ACT and Queanbeyan (registration on the electoral roll is 
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compulsory for adult Australian citizens). Only the 20s and 40s are relevant to the current study as 
the 60s were not asked about their use of illicit drugs. 
The PATH sample has been shown to be representative of the population from which it is 
drawn, with no significant differences on key demographic characteristics (such as marital and 
employment status) between the 2001 Australian Census data for the ACT and Queanbeyan and 
the PATH sample (30). 
Procedure. Potential participants randomly selected from the electoral roll were sent a letter 
inviting them to participate. This was followed by a telephone call. Those who consented were 
assessed at a location convenient for them, usually their home or the Centre for Mental Health 
Research. Participants self-completed the survey on a palmtop personal computer: an interviewer 
provided assistance if required. At follow-ups, we attempted to contact participants via telephone 
calls, visits to their last known address, e-mail contact, use of secondary contacts, electronic 
telephone database and the electoral roll. For those out of the local area we arranged in-person 
interviews whenever possible; participants overseas were asked to submit a postal/email survey. 
The study used data from an existing cohort. The original sample size was determined by factors 
including estimated prevalence of the principal disorders of interest and anticipated transition rates 
(see online Appendix A for STROBE diagram and check list). The study was approved by the 
Australian National University Human Research Ethics Committee. 
Measures. Demographic information including age, gender, marital status, employment 
status, educational status and sexual orientation were collected. The survey incorporated the 
Goldberg Depression and Anxiety Scales (31) and items assessing adverse life events (32) and 
childhood sexual abuse. This item was from the Childhood Adversity Scale which contains items 
from existing scales and items developed from open ended responses in an earlier study (33). The 
measure has subsequently been used in clinical and general samples (34, 35). Financial strain was 
assessed based on a list of Financial Stress Indicators from the Australian Bureau of Statistics 
1998-99 Household Expenditure Survey. 
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An assessment of self-harm was made in wave 3, by the question: “In the last year, have you 
ever done any of the following to deliberately hurt yourself: Taken an overdose of medication; Cut 
yourself; Banged your head or fist against something; Denied yourself a necessity, such as food, 
as a punishment”. The ‘overdosing’ and ‘cutting’ behaviours reflect methods of self-harm 
specified in the International Classification of Diseases, Ninth Revision (ICD-9) codes E950-958 
(Appendix B). The ‘banging’ and ‘denying oneself a necessity’ items are derived from a self-harm 
interview (36) for use with a population based sample of adults (Also in Appendix B). A binary 
variable was created to indicate whether each participant had engaged in any form of self-harm in 
the past year. 
Alcohol consumption was assessed in all three waves using the Alcohol Use Disorders 
Identification Test (AUDIT), a 10-item self-report measure developed by the World Health 
Organisation (WHO) to provide a method of detecting hazardous and harmful alcohol use (37) . 
The reliability and validity of the AUDIT are well established (38, 39). AUDIT scores range from 
0 to 40. A score >8 is generally accepted as indicating risky or hazardous drinking (39). WHO 
guidelines suggest an AUDIT score >16 indicates high risk or harmful drinking, while a score >20 
indicates drinking is at a level likely to cause alcohol dependence (37). Thus, an alcohol use 
variable with five categories was created based on AUDIT scores: 0 = abstainer, 1–7 = low risk of 
harm from alcohol, 8–15 = hazardous drinking, 16–19 = harmful drinking, >20 = alcohol 
dependence likely. 
Smoking status was classified at each wave as ‘current’, former’ or ‘never’ from the 
questions: Do you currently smoke? and Have you ever smoked regularly? about past year use for 
those answering yes to the first question. Similarly, marijuana use was classified at each wave by 
the questions: Have you ever tried marijuana/hash? and Have you used marijuana/hash in the past 
12 months? Ecstasy and amphetamine status was classified at waves 2 and 3, in the same way as 
marijuana use. Lifetime ecstasy use was assessed by the question: Have you ever tried ecstasy 
(pills, E, eccy, XTC, MDMA)? Lifetime amphetamine was assessed by the question: Have you ever 
Page 6 of 29Addiction
For Review Only
7 
 
7 
 
tried amphetamines for non-medical purposes (speed, go-ee, whiz, rev, crystal, meth, crystal meth, 
ice, shabu, glass, batu, uppers, ox-blood, liquid speed)? 
Analysis. Initial between group comparisons were made with chi-square for differences in 
proportions, t-tests for parametric quantitative variables and Mann-Whitney U for non-parametric 
quantitative variables. Binary logistic regression was used to analyse any self-harm using the 
following categorical predictors: gender (male, female) age group (20s cohort, 40s cohort) 
employment status (employed full-time, employed part-time, unemployed/looking for more work, 
not in the labour force), marital status (married/de-facto, separated/divorced/widowed, never 
married) sexual orientation (heterosexual, homosexual, bisexual), childhood sexual abuse by a 
parent (yes, no), AUDIT category (low risk, abstainer, hazardous, harmful, possible dependence), 
smoking, cannabis, ecstasy and amphetamine status (each as never, former, current). The 
quantitative predictors were financial strain, adverse life events and years of education. The 
Goldberg Depression and Anxiety Scales (31) were summed together into a single scale 
“psychological distress”. The Goldberg scales are highly correlated and research shows that 
combining them does not affect their psychometric properties (30). 
Results 
Univariate analysis. Data were collected from 4,160 participants in wave 3; 1,978 in the 20s 
cohort (82.3% follow-up from wave 1) and 2,182 in the 40s cohort (86.3% of wave 1). In the 
younger cohort, 53.5% were female, 49% had never married, with 77% employed full time. In the 
older cohort, 52.5% were female, 12% had never married and 76% were employed full time. By 
wave 3, the mean ages for the cohorts were 30.7 (SD 1.5) and 50.7 (SD 1.5) years. Tables 1a and 
1b provide overviews of predictor variables by age cohort and gender at wave 3: table 1b also 
shows the combined figures. 
There was no significant difference in gender distribution across the cohorts (χ2(1)=.35, 
p=.55). In the last year, at wave 3, in the 20s cohort the prevalence of self harm was 12.3% (95% 
confidence interval (CI) 10.8-13.8%, n=240) and in the 40s cohort it was 4.6% (95% CI 3.7-5.5%, 
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n=99). Overall, it was reported by 8.2% (95% CI 7.4-9.0%) of participants (n=339); of these 9.3% 
(95% CI 8.0-10.6%) were male (n=180) and 7.3% (95% CI 6.2-8.4%) were female (n=159). There 
was only a significant gender difference within the 20s cohort, with more males reporting self-
harm (χ2(1)=6.52, p=.011). Self-harm was most prevalent among males in the 20s cohort (14.4%) 
and least prevalent among females in the 40s cohort (4.4%). A greater proportion of the 20s cohort 
reported self-harm than those in the 40s cohort (χ2(1)=80.37, p<.001). 
Table 1a & 1b 
Males reported self-battery significantly more often than females (χ2(1)=10.76, p<.001), but 
this gender difference was only significant within the 20s cohort (χ2(1)=16.13, p<.001). Denying 
oneself a necessity was more prevalent among females in the 20s cohort only (χ2(1)= 6.83, p <.05). 
Self-cutting was reported significantly more often in the 20s cohort (χ2(1)=8.94, p<.05), but there 
was no gender difference for this form of self-harm. There were no significant gender or age 
cohort differences on overdosing. 
Within the 20s cohort, there were significant differences between the genders on smoking 
(χ2(2)=23.59, p< .001), marijuana use (χ2(2)=30.79, p<.001), ecstasy use (χ2(2)=27.24, p<.001), 
amphetamine use (χ2(2)=15.30, p<.001) and alcohol consumption (χ2(4)=88.08, p<.001). Within 
the 40s cohort, only levels of use of marijuana (χ2(2)=28.29, p<.001), amphetamines (χ2(2)=9.06, 
p<.05) and alcohol (χ2(4)=55.08, p<.001) differed significantly between the genders. 
All forms of current substance use and drinking at hazardous, harmful and dependence 
causing levels were all higher in the 20s cohort. Significant differences between the cohorts on 
levels of substance use were found for smoking (χ2(2)=90.93, p<.001), marijuana (χ2(2)=300.31, 
p<.001), amphetamines (χ2(2)=385.40, p<.001), ecstasy (χ2(2)=692.18, p<.001) and alcohol 
(χ2(4)=66.93, p<.001). 
Males were more likely to be employed full-time, while females were more likely to be 
employed part-time or to not be engaged in paid labour. Significantly more females reported being 
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sexually abused by a parent (χ2(1)=22.69, p<.001). There were no differences in sexual orientation 
between the genders or across age cohorts. 
Psychological distress was significantly higher in the 20s cohort (median=6) compared to the 
40s cohort (median=4) (U=1908207 z= -6.07, p<.001) and was significantly higher in females 
(median=6) compared to males (median=4) (U=1804697, z=-8.70, p<.001). 
Multivariate analysis. Multiple logistic regression revealed that younger age, male gender, 
bisexual orientation, financial strain, education level, psychological distress, adverse life events, 
sexual abuse by a parent, current smoking, current marijuana use, and drinking at a level likely to 
cause dependence were all independently predictive of past year self-harm (Table 2). The full 
model containing all predictors was statistically significant (χ2(26)=392.90, p<.001) indicating that 
the predictors reliably distinguished between self-harmers and non-self-harmers. The largest 
predictor of past year self-harm was sexual abuse by a parent (odds ratio (OR)=3.07, p<.01). 
Bisexual orientation was the second largest predictor of self-harm (OR=2.65, p<.05) followed by 
being in the 20s age cohort (OR= .23, p<.001). Of the substance use variables, drinking at a level 
likely to cause dependence was the strongest predictor of past year self-harm (OR=2.08, p<.05), 
followed by current marijuana use (OR=1.77, p<.05) and current smoking (OR=1.52, p<.05). 
Neither amphetamine nor ecstasy use were predictive at any level of consumption. 
Table 2 
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Discussion 
Substance use and a range of mood and lifestyle variables are significantly associated with 
self-harm in this Australian general population sample. Current smoking, marijuana use and 
drinking alcohol at a level likely to cause dependence were independently predictive of past year 
self-harm. Younger age, male gender, bisexual orientation, financial strain, education level, 
psychological distress, adverse life events and sexual abuse by a parent were also all independently 
predictive of self-harm. 
The association between self-harm and substance use in both clinical and non-clinical 
populations is well established (20, 23, 25, 26, 40), with a recent systematic review reporting that 
in 32 of 36 studies, substance use was significantly associated with self-harm (41). Perhaps these 
associations are due to similar motivations for engaging in self-harm and for consuming alcohol 
and other drugs. The most commonly reported reason for self-harming is to reduce negative or 
unwanted emotions or feelings (11, 20, 28). Likewise, the use of alcohol (42), tobacco (43), 
cannabis (44) and other illicit drugs (45) to manage emotional pain, anxiety and distress is well 
attested in the literature. Participants were not explicitly asked the reasons for their self-harming 
behaviour, but depression and anxiety were independently predictive of past year self-harm among 
this sample. In the only other study that examines self-harm in a representative Australian general 
population sample, self-harmers also reported significantly higher levels of psychological distress 
than non-self-harmers (20). Moreover, individuals with higher levels of substance use tend to 
experience higher levels of negative affective states such as depression, anxiety and stress. Thus, 
in a large representative sample of the adult population in the United States, Grant et al. (46) found 
that those with nicotine dependence were significantly more likely to have an anxiety disorder 
(OR=2.7) or a mood disorder (OR=3.3). Cross-sectional and longitudinal evidence shows that 
stressful life events are associated with increased substance use in both adults and adolescents 
(47). 
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Other psychological disorders are also typified by problems with affect regulation, yet most 
individuals with these disorders do not engage in self-harm; the use of self-harm as a means of 
regulating affect suggests that other methods of reducing negative emotions may be insufficient or 
unavailable for self-harmers (48). Beliefs about the self as needing to be punished could be an 
important moderating factor; Hooley et al. (49) state that self-harmers often spontaneously 
describe themselves as “bad or defective and deserving of punishment”. A number of studies 
report self-punishment to be widely reported reason for engaging in self-harm (11, 50). Ross et al. 
(51) suggest that in addition to emotional dysregulation, a body-focused orientation is potentially a 
necessary element for the occurrence of self-harm. According to this theory, such individuals view 
their bodies as a means of controlling affect, as abstract emotional pain is made more concrete and 
easier to understand when transferred into external physical pain (51). 
Williams and Hasking (52) suggest that both alcohol use and self-harm are associated with 
poor impulse control. There is extensive research evidence linking impulsivity with substance use 
(53, 54). Impulse control has been associated with repetitive self-mutilative behaviour such as skin 
picking (55) and skin carving (56) and has been implicated as a key factor in self-harm in general 
(57). However, others (58) suggests that links between impulse control and self-harm are an 
artefact of self-report measures. Further research on the link between impulsivity and self-harm is 
required before any firm conclusions can be drawn. 
Only 1.2% of our sample reported that they were bisexual, but this group had greatly 
increased odds of SH compared with heterosexuals. Few studies examine mental health risks 
separately for bisexual and homosexual groups although perceived biphobia and monosexism may 
lead to greater stigmatisation than among homosexual groups, with bisexuals experiencing 
rejection from both the hetero- and homosexual communities (59). Similar to our data, American 
findings show greater self-injurious behaviour among bisexual than homosexual men or women, 
but this did not extend to measures of suicidal behaviour or mental health indices (60). 
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Our findings suggest that self-harm is fairly prevalent in the Australian general population; 
8.2% of participants reported past year self-harm. In the literature, lifetime prevalence rates of self-
harm among non-clinical samples vary greatly. There are major differences across studies in 
recruitment methods, assessment methods, assessment periods and sample characteristics. These 
factors impinge on our ability to meaningfully compare findings across studies, hampering our 
understanding of the epidemiology of self-harm in non-clinical populations (41). 
The use of student samples in self-harm research may be appealing, as the onset of self-
harming behaviour is typically in adolescence (17, 18) and younger age is associated with 
increased risk of self-harm (50, 61). However, the degree to which such samples are representative 
of the general populations from which they are drawn is questionable. Hawkins (62) notes that 
prevalence estimates for adolescents are often underestimated due to selection bias, as those with 
symptoms are less likely to attend school on a regular basis and thus more likely to be missed in 
sampling. College and university student populations differ markedly from the general population 
in many characteristics, thus the generalisability of results from these student populations to the 
general population is highly questionable (19). 
The findings of this analysis build upon those of Martin et al. (20), providing an examination 
of relationships between self-harm and a broad range of substance use, mood and lifestyle 
variables among a representative community based sample. The most notable difference in the 
findings was that the substantial sample (n=12006) interviewed by Martin et al (20) did not reveal 
a significant gender difference in recent SH. However, the surveys used different modes e.g. 
telephone interview versus direct entry into a computer, which may have facilitated greater 
disclosure of SH by males. The use of different categories of SH by the studies limits further 
comparison. Thus, although in both studies a greater proportion of males than females engaged in 
SH by hitting; only the PATH data identified overdose or denial of a necessity, as forms of self 
harm.   
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A limitation of this analysis is the categorisation of participants into never/former/current 
users of each substance. This categorical approach fails to take into account the frequency and 
quantity of consumption within each specific time frame. Including quantity and frequency of 
substance use in future analyses may provide greater insights into relationships with self-harm.  
Further, no adjustment was made for multiple tests of significance. For example, in table 1a with 
14 tests, a conservative approach would be to interpret findings of p<.003. The design of the study, 
with two narrow age bands, also means that it is not possible to provide a clear picture of the 
prevalence of SH across age.  
The PATH study assessed past year engagement in four of the most common self-harm 
behaviours, yet the measure used is not a validated self-harm inventory and no opportunity was 
given for participants to supply examples of other SH behaviour. Use of a validated self-harm 
inventory in large scale epidemiological surveys would provide an even better understanding of 
the nature and prevalence of self-harm in the wider community. It is arguable that the self-battery 
question is too broad and captures behaviours that might fall outside the scope of self-harm 
behaviour. There was a significant gender difference in the PATH sample with regard to self-
battery, with more males reporting engaging in this form of self-harm, though this difference was 
only significant within the 20s cohort. Further, in multivariate analyses, male gender was 
independently predictive of self-harm while Martin et al. (20) reported higher lifetime prevalence 
of self-harm among females suggesting that different modes of data collection may impact on 
disclosure.  
As with all research that uses self-report measures, the results are subject to influence from 
under-reporting and errors of memory, though such problems are also inherent in other assessment 
measures such as structured interviews. 
Due to the hidden nature of self-harming in non-clinical populations, its true burden is 
difficult to assess. Nevertheless, this analysis and other published community based studies 
suggest that self-harm is reasonably prevalent in the general population. Substance use and 
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negative affective states such as depression and anxiety are quite consistently associated with self-
harm in non-clinical samples. These findings provide some guidance in identifying those in the 
general population who are at increased risk of self-harm. Reducing these risk factors could be an 
important strategy in preventing self-harm behaviour in the general population. 
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Table 1a. Univariate Analysis of Data: 20s Cohort and Gender at Wave 3 (n=1978) 
Variable Category/measure male female p Missing data (n) 
Gender  n (%) 920 (46.5) 1058 (53.5)  0 
Age Years  mean (SD) 30.6 (1.5) 30.7 (1.5) n/a 0 
Marital status married n (%) 
separated/divorced  n (%) 
never married n (%) 
392 (42.6) 
49 (5.3) 
479 (52.1) 
510 (48.2) 
52 (4.9) 
495 (46.8) 
.042 1 
Employment status full-time n (%) 
part-time n (%) 
unemployed/looking n (%) 
not in labour force n (%) 
826 (89.8) 
42 (4.6) 
25 (2.7) 
27 (2.9) 
700 (66.2) 
203 (19.2) 
29 (2.7) 
126 (11.9) 
< .001 0 
Sexual orientation heterosexual n (%) 
homosexual n (%) 
bisexual n (%) 
891 (97.3) 
16 (1.7) 
9 (1.0) 
1021 (97.3) 
14 (1.3) 
14 (1.3) 
.588 13 
Psychological distress score median 5 7  3 
Adverse life events score median 1 1  13 
Sexual abuse by a parent no n (%) 
yes  n (%) 
914 (99.8) 
2 (.2) 
1032 (98.3) 
18 (1.7) < .001 12 
Smoking never n (%) 
past n (%) 
current n (%) 
558 (60.7) 
146 (15.9) 
216 (23.5) 
603 (57.0) 
257 (24.3) 
198 (18.7) 
< .001 0 
Marijuana use never n (%) 
past n (%) 
current n (%) 
208 (22.7) 
516 (56.2) 
194 (21.1) 
286 (27.1) 
644 (60.9) 
127 (12.0) 
< .001 3 
Ecstasy use never n (%) 
past n (%) 
current n (%) 
576 (62.6) 
209 (22.7) 
135 (14.7) 
743 (70.2) 
235 (22.2) 
80 (7.6) 
< .001 0 
Amphetamine use never n (%) 
past n (%) 
current n (%) 
635 (69.1) 
215 (23.4) 
69 (7.5) 
811 (76.7) 
196 (18.5) 
51 (4.8) 
< .001 1 
Alcohol category abstainer n (%) 
low risk n (%) 
hazardous n (%) 
harmful n (%) 
dependence likely n (%) 
44 (4.9) 
564 (62.3) 
240 (26.5) 
29 (3.2) 
29 (3.2) 
112 (10.8) 
758 (73.0) 
146 (14.1) 
14 (1.3) 
9 (.9) 
< .001 33 
      
Any self-harm yes n (%) 
no n (%) 
131 (14.4) 
781 (85.6) 
109 (10.5) 
933 (89.5) .011 24 
Self-harm overdose yes n (%) 
no n (%) 
7 (.8) 
903 (99.2) 
6 (.6) 
1035 (99.4) .808 27 
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Self-harm cutting yes n (%) 
no n (%) 
12 (1.3) 
898 (98.7) 
18 (1.7) 
1023 (98.3) .582 27 
Self-harm banging yes n (%) 
no n (%) 
117 (12.8) 
794 (87.2) 
76 (7.3) 
965 (92.7) < .001 26 
Self-harm denying yes n (%) 
no n (%) 
16 (1.8) 
893 (98.2) 
40 (3.8) 
1000 (96.2) .009 29 
Psychological distress = assessed as combined scores on the Goldberg Anxiety and Depression scales. 
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Table 1b.Univariate Analysis of Data: 40s Cohort and Gender at Wave 3 (n=2182) and overall descriptive figures (n=4160) 
Variable Category/measure male female  Missing data (n) 
Overall 
Gender  n (%) 1036 (47.5) 1146 (52.5)  0 ♂1956 (47): 
♀ 2204 (53) 
Age (years) Years  mean (SD) 50.7 (1.5) 50.7 (1.5) n/a 0 41.1 (10.1) 
Marital status married n (%) 
separated/divorced  n (%) 
never married n (%) 
733 (71.0) 
175 (16.9) 
125 (12.1) 
744 (65.1) 
267 (23.4) 
131 (11.5) 
.001 7 
2379 (57.3) 
543 (13.1) 
1230 (29.6) 
Employment status full-time n (%) 
part-time n (%) 
unemployed/looking n (%) 
not in labour force n (%) 
920 (89.0) 
50 (4.8) 
21 (2.0) 
43 (4.2) 
730 (63.8) 
282 (24.6) 
30 (2.6) 
103 (9.0) 
< .001 3 
3176 (76.4) 
577 (13.9) 
105 (2.5) 
299 (7.2) 
Sexual orientation heterosexual n (%) 
homosexual n (%) 
bisexual n (%) 
991 (96.5) 
21 (2.0) 
15 (1.5) 
1095 (96.7) 
25 (2.2) 
12 (1.1) 
.683 26 
3998 (96.9) 
76 (1.8) 
50 (1.2) 
Psychological distress score median 4 5  14 5 (2-9) 
Adverse life events score median 1 1  69 1 (0-2) 
Sexual abuse by a parent no n (%) 
yes  n (%) 
1027 (99.6) 
4 (.4) 
1118 (97.8) 
25 (2.2) < .001 8 
4952 (98) 
56 1.1) 
Smoking never n (%) 
past n (%) 
current n (%) 
562 (54.5) 
325 (31.5) 
145 (14.1) 
621 (54.4) 
372 (32.6) 
149 (13.0) 
.740 8 
2344 (56.5) 
1100 (26.5) 
708 (17.1) 
Marijuana use never n (%) 
past n (%) 
current n (%) 
462 (44.8) 
487 (47.2) 
83 (8.0) 
599 (52.4) 
505 (44.2) 
39 (3.4) 
< .001 7 
1555 (37.5) 
2152 (51.9) 
443 (10.7) 
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Ecstasy use never n (%) 
past n (%) 
current n (%) 
1001 (96.8) 
29 (2.8) 
4 (.4) 
1122 (98.0) 
22 (1.9) 
1 (.1) 
.134 3 
3442 (82.8) 
495 (11.9) 
220 (5.3) 
Amphetamine use never n (%) 
past n (%) 
current n (%) 
969 (93.7) 
58 (5.6) 
7 (.7) 
1099 (96.1) 
44 (3.8) 
1 (.1) 
.011 4 
3514 (84.6) 
513 (12.3) 
128 (3.1) 
Alcohol category abstainer n (%) 
low risk n (%) 
hazardous n (%) 
harmful n (%) 
dependence likely n (%) 
73 (7.1) 
745 (72.9) 
170 (16.6) 
21 (2.1) 
13 (1.3) 
103 (9.1) 
930 (82.0) 
81 (7.1) 
12 (1.1) 
8 (.7) 
< .001 26 
2997 (73.1) 
332 (6.7) 
637 (15.5) 
75 (1.9) 
59 (1.4) 
       
Any self-harm yes n (%) 
no n (%) 
49 (4.8) 
981 (95.2) 
50 (4.4) 
1092 (95.6) .749 10 
339 (8.2) 
3787 (91.8) 
Self-harm overdose yes n (%) 
no n (%) 
3 (.3) 
1026 (99.7) 
9 (.8) 
1133 (99.2) .205 11 
25 (.6) 
4097 (99.4) 
Self-harm cutting yes n (%) 
no n (%) 
6 (.6) 
1024 (99.4) 
6 (.5) 
1136 (99.5) .999 10 
42 (1.0) 
4081 (99.0) 
Self-harm banging yes n (%) 
no n (%) 
35 (3.4) 
994 (96.6) 
39 (3.4) 
1103 (96.6) .999 11 
267 (6.5) 
4123 (93.5) 
Self-harm denying yes n (%) 
no n (%) 
13 (1.3) 
1016 (98.7) 
12 (1.1) 
1128 (98.9) .797 13 
81 (2.0) 
4037 (98.0) 
Psychological distress = assessed as combined scores on the Goldberg Anxiety and Depression scales 
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Table 2. Predictors of Past Year Self-harm at Wave 3 in Multiple Logistic Regression 
Variable Category/measure B p OR 95% CI 
Age cohort (40s) 
20s 
 
.80 
 
< .001 
 
2.23 
 
1.63–3.05 
Gender (female) 
Male 
 
.62 
 
< .001 
 
1.86 
 
1.41–2.44 
Marital status (married) 
sep/div/widowed 
never married 
 
-.24 
.11 
 
.292 
.494 
 
.79 
1.11 
 
.50–1.23 
.82–1.50 
Employment status (employed full) 
employed part 
unemployed/looking 
not in labour force 
 
.08 
-.30 
.34 
 
.707 
.431 
.141 
 
1.08 
.75 
1.40 
 
.73–1.61 
.36–1.55 
.89–2.20 
Education years .14 < .001 1.15 1.07–1.24 
Financial strain score .24 .035 1.27 1.02–1.59 
Sexual orientation (heterosexual) 
homosexual 
bisexual 
 
-.14 
.97 
 
.762 
.018 
 
.87 
2.65 
 
.35–2.14 
1.18–5.95 
Psychological distress score .16 < .001 1.18 1.15–1.21 
Adverse life events score .10 .007 1.10 1.03–1.18 
Sexual abuse by a parent (no) 
yes 
 
1.12 
 
.006 
 
3.07 
 
1.38–6.84 
Smoking (never) 
former 
current 
 
.20 
.42 
 
.232 
.022 
 
1.22 
1.52 
 
.88–1.71 
1.06–2.18 
Marijuana use (never) 
former 
current 
 
.25 
.57 
 
.149 
.022 
 
1.28 
1.77 
 
.92–1.79 
1.09–2.87 
Ecstasy use (never) 
former 
current 
 
-1.6 
-.29 
 
.470 
.393 
 
.85 
.75 
 
.55–1.32 
.38–1.46 
Amphetamine use (never) 
former 
current 
 
.15 
.53 
 
.479 
.164 
 
1.17 
1.70 
 
.76–1.79 
.80–3.60 
Alcohol category (low risk) 
abstainer 
hazardous 
harmful 
dependence likely 
 
.25 
.14 
-.15 
.73 
 
.300 
.411 
.726 
.038 
 
1.28 
1.15 
.86 
2.08 
 
.80–2.04 
.82–1.61 
.36–2.02 
1.04–4.15 
Reference categories are shown in brackets:  
Psychological distress = assessed as combined scores on the Goldberg Anxiety and Depression scales. 
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STROBE Diagram 
20s cohort 
Wave 1 mail out   Percentages of 12411 
Letters sent 12411 100 
Out of age range 5058 40.7 
Moved out of area 1061 8.5 
Not found 2190 17.6 
   
Wave 1 eligible 1999-2000  Percentages of 4105 
Eligible contacts 4105 100 
Refused 1701 41.4 
Interviewed wave 1 2404 58.6 
 ↓  
Wave 2 2003-4  Percentages of 2404 
Not found 68 2.8 
Dead 7 0.3 
Refused 190 7.9 
Interviewed 2139 89.0 
 ↓  
Wave 3 2007-8  Percentages of 2404 
Withdrew at earlier wave 96 4.0 
Not found 51 2.1 
Dead 7 0.3 
Refused 272 11.3 
Interviews 1978 82.3 
 
40s cohort 
Wave 1 mail out   Percentages of 9033 
Letters sent 9033 100 
Out of age range 4222 46.7 
Moved out of area 280 3.1 
Not found 612 6.8 
   
Wave 1 ‘eligible’ 2001-2  Percentages of 3919 
Eligible contacts 3919 100 
Refused 1389 35.4 
Interviewed wave 1 2530 65.6 
 ↓  
Wave 2 2004-5  Percentages of 2530 
Not found 33 1.3 
Dead 8 0.3 
Refused 135 5.3 
Interviewed 2354 93.0 
 ↓  
Wave 3 2008-9  Percentages of 2530 
Withdrew at earlier wave 155 6.1 
Not found 21 0.8 
Dead 8 0.3 
Refused 164 6.5 
Interviews 2182 86.2 
 
. 
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STROBE Statement—Checklist of items that should be included in reports of cohort studies  
 Item 
No Recommendation 
 
 Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or 
the abstract 
 
(b) Provide in the abstract an informative and balanced summary of 
what was done and what was found 
 
Introduction    
Background/rationale 2 Explain the scientific background and rationale for the investigation 
being reported 
 
Objectives 3 State specific objectives, including any prespecified hypotheses  
Methods    
Study design 4 Present key elements of study design early in the paper  
Setting 5 Describe the setting, locations, and relevant dates, including periods of 
recruitment, exposure, follow-up, and data collection 
 
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 
of participants. Describe methods of follow-up 
 
(b) For matched studies, give matching criteria and number of exposed 
and unexposed 
n/a 
Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if applicable 
 
n/a 
Data sources/ 
measurement 
8*  For each variable of interest, give sources of data and details of 
methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group 
 
Bias 9 Describe any efforts to address potential sources of bias  
Study size 10 Explain how the study size was arrived at  
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 
applicable, describe which groupings were chosen and why 
 
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 
confounding 
 
(b) Describe any methods used to examine subgroups and interactions n/a 
(c) Explain how missing data were addressed n/a 
(d) If applicable, explain how loss to follow-up was addressed n/a 
(e) Describe any sensitivity analyses n/a 
Results    
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 
potentially eligible, examined for eligibility, confirmed eligible, 
included in the study, completing follow-up, and analysed 
 
(b) Give reasons for non-participation at each stage  
(c) Consider use of a flow diagram  
Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, 
social) and information on exposures and potential confounders 
 
(b) Indicate number of participants with missing data for each variable 
of interest 
 
(c) Summarise follow-up time (eg, average and total amount)  
Outcome data 15* Report numbers of outcome events or summary measures over time  
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included 
 
(b) Report category boundaries when continuous variables were 
categorized 
 
(c) If relevant, consider translating estimates of relative risk into 
absolute risk for a meaningful time period 
n/a 
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses 
n/a 
Discussion    
Key results 18 Summarise key results with reference to study objectives  
Limitations 19 Discuss limitations of the study, taking into account sources of potential  
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bias or imprecision. Discuss both direction and magnitude of any 
potential bias 
Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence 
 
Generalisability 21 Discuss the generalisability (external validity) of the study results  
Other information    
Funding 22 Give the source of funding and the role of the funders for the present 
study and, if applicable, for the original study on which the present 
article is based 
 
 
*Give information separately for exposed and unexposed groups. 
 
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article 
(freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at http://www.strobe-statement.org. 
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Appendix B 
 
 
ICD-9 Codes E950-958 for Suicide and Self-inflicted Injury 
 
E950 Suicide and self-inflicted poisoning by solid or liquid substances 
E951 Suicide and self-inflicted poisoning by gases in domestic use 
E952 Suicide and self-inflicted poisoning by other gases and vapors 
E953 Suicide and self-inflicted injury by hanging strangulation and suffocation 
E954 Suicide and self-inflicted injury by submersion (drowning) 
E955 Suicide and self-inflicted injury by firearms air guns and explosives 
E956 Suicide and self-inflicted injury by cutting and piercing instrument 
E957 Suicide and self-inflicted injuries by jumping from high place 
E958 Suicide and self-inflicted injury by other and unspecified means 
 
 
Other Self-harmful Behaviours from Nada-Raja et al. (34) 
 
• Self-battery (deliberately hitting or banging of head, fist, or other part of body against something as a way of 
dealing with emotional pain) 
• Denying oneself a necessity such as food as a means of punishment 
• Exercising excessively to deliberately hurt oneself 
• Self-biting or wounding 
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